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Abstract of JP 7115969 (A) 

PURPOSE:To obtain an enzymic agent, containing prolyl endopeptidase, prolidase and prolinase derived 
from the same inicroorganism and useful for providing a hydrolyzed protein useful as a quality improver, etc., 
for a seasoning or a food. CONSTITUTION:This enzymic agent contains prolyl endopeptidase, prolidase or 
prolinase derived from the same microorganism (e.g. a bacterium of the genus Pseudomonas or 
Streptomyces). Thereby, plural enzymes are stably present and peptide bond in which a hardly hydrolyzable 
proline residue participates is readily hydrolyzed to improve the hydrolytic ratio of proteins. The treatment 
with an enzyme having exopeptidase activities is combined therewith to further improve the hydrolytic ratio. 
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ftH¥7-l 15 969 



[gS#3I2] ItWSPseudomonasSII 
1 fEi|£©BPs?i3rJo 

[11*913] iiWStreptomycesil 
BT?»*il«3B 1 taU©»^?PJc 

[«#B4] ftAaBK. ftASeKOffi^ffffis«. 
isitffcftaeRfcao'WF*. »**17!rSai* 10 

a 3 E««D»*»nr«ft:-r* £fc»«tr«ini*#a 
©an#$w*aiaH©«ito&tt. 

[f29!©PSIIfci»W] 
[0 0 0 1] 

[Mii±©fijffl#s« *5SMtt, Jti*#<i?aeft©ssji 

[0 0 0 2] 

[&*©&«] S6Koin*^*(J^*S£K*^ttiLT 
aa, »£Eaa-r«*cj;DfiffcnTv»*. ffcaaa 

^S^TSVlckOt/^PD^D/^v^- ;p (mc 

P) ^DP^D/V-^ (DCP) ^©$r£U<fc 

«. ae«iwinp**fflv»fcHa*oio*iH»t> so 

3K«ft3ttTVJa*t. a«rfc»***afc#afc"«-« 

J9»6. *afca*rO»*#!tt*ttV». 
[0 0 0 3] 

[«W*»»»UJ:5fr-S»W #»93©ilHtt, 

[0 0 0 4] 40 

afc*iMM*»*bTlr>*. aeH*fctt^^F+© 
7p y >gsa©^ s y a^*^#+->;wl*»w#T*^ 

^©ypLUkOF^T^y— tf, ^mjj'HfiJitf 50 



ftBi>^t^n U >a»*«B^f -S^^ F«#)W»* 

±<»D*#*£n. aea©»*»»*ftiS5 

©actors a n£ft*JlU 
«0»*3Hftav>«CtJWi*UK -tE3«© 

©«£**&«« u jmssfis-rant 
fc«k»)*«wtiBi«©»fp&tf5c:t'bi5iiB-cf4*a 

*i. ft*©»fc5aB*H**B*fcS£Lfc«£Ctt. 

■tn*n©»**»st.»ic»j©**ae«*iip*»»"4-a 
ma. a*«tt*«a»fcfiT-r6an*»*«. cntw 

fta*T'b±BB©««:ettfiT©anj4a:n. 

[0 0 0 5] ^DUfl'IJ'H^y- £ <9J*#*F 
7p U U -b*>y»*ifc(4yp >J >!t$SWX> F 

ttfj-y— tr. ec 3. 4. 2i. 26) &£g-ra 

ItHlilyTB, Flavobacteri umll 
S. Xanthomonas Sffl^. A 1 c a 1 i g e 
nesJWIfl®, StreptomyceslCftif*' 

7?- f ic «f^ffl -r a fe © ©«#?*:/?■ f *>a 

aSfcKflUBbfcH**, Streptomyces x 
anthophaeus HA-3 6||i*!£in^D 
■j;UX> F^7^y— t?l4#-E-r >*©a»^SHSJP 

t7p u ;px> F^7?y— Kfc*s-ra«s- wsat 
tcx* >J -x>^-rs c tfCck DI«S7p U;>x> 
y?y-±rfta»"ra£fct>WT?*«. 7p»j;ux> 

3j?^>'/+->-79x;i/-T5x;i'-^PUJl'-/^x 
hP7X'J F (OTZ-A 1 a-Al a-Pro-pN 
AtBSf) CfPfflSU, *ft©^?xFD7xg>fta 

a. 

[0 0 0 6] 7p U y— GM*7o 'J 
-fcf. EC 3. 4. 13. 9) Z±m?%®l!k®thX 
14. Escherichia col K Lactoc 
occus lactls. Streptococcu 
s cremoris. Neurospor aMfcVt 
M, Thermus aquat icus, Pseud 
omonuBiaWWHrSMTM. 7P'jy~tf 
rax-P r o©«tjg©i^7^F&iO###?-faa<, X 
-P ro-YOKffiOh'J^fHOX-P r ott££ 



(3) 

3 

ifc «fc vrntR-fn u y~t? fti&#-rs c tfenrffir* 

U ->JI/-^D U > (KTG 1 y - P r o £«■*■) tffffl 
3 -fr & « £ U * :/ n U > ft «« t ±«* «t 0 

[0 0 0 7] ^DUt- tf C3"J*7 r PU;i"^7 p g i y- 
1f. EC 3. 4. 13. 8) «±arr-6*£*£LT 
(J, Streptococcus cremorls. 
Streptococcus thermophilu 
sWg$nW5. ^n'Jt-i?aPro-X©I i0 

fcfitfU;: t> 7 a u ^— tf ft aarr & lex* 

*©*««Eft^aU;U-yj'» (£ATP r o-G 1 y 

[0 0 0 8] ?*cnj;io:>]*"<7W— t*. ^aijy- 

Pseudomonas s p. KU- 2 2«cte«fcW:s 2? 
treptomyces xanthophaeus 
HA- 3 GfoW&tf 6*13. Pseudomonas 
sp. KU-2 2#»tt*F«tt0#M*e*B, YMM 
MfJ^hX). 5%, »SI*X0. 3%. "7^h 
X*X0. 3%> 0%, 0%, 

PH7. 2) ±3 0 1^**1, fc«fHC**±ft, ffiiB 
TMfflS-53D^-£MtS. HNftO-iM'XttO. 
4iimXl. 6 um(Dmnmr$,0, y^AMlft, 

ftIB (OF-rXh) RH4. */>?SfiQ-9, JSfifi 

y^x^iDjfcSHfcSJKyxhBtt, V*-f7,-7u 
X*>)I^f^ (VPfXh) WSIjItg^X h 

l&tt, ^fAl/j/HfXhBfi. D-iWa-x, D- 
vrh-jK d--?>/-x, i*/-;^ x?o-x 

±D#»*frTfc»ft3iJSLfc^. 3 7t. 4 0t. 4 
2tf4»l, 4 5tTtl»ban, 5%ftffi#fiTIC 

D-^;i/n-x, D-v- 1 — ;k d-t>/— x, I* 
»ft*fcU x^n-xftifUfcUte^. ffl. *M»«x 
*«*R£i*i*i3i6afHiBfcBf HFERM P - 1 3 

7 8 8ibT^fte$nTVi«>„ 

[0 0 0 9] Pseudomonas s p. KU-2 

2 ©iggSSJ: D»*»|ft^S*ft»a4itt©*ttft*©* 

vo>±m\zm-r&mmtvT\$. aoio-x, 
gaig*s. «infe**r«»*««*»-Tr**. sums 

3 O^-C 2 BfSgffi©^tC«fcD«a©^nU^X>H 50 



«*H¥7- 1 1 5 9 6 9 

yjMf^nThi^^-^ftfr^ 
EfcK±D*ft*tt©»aw«*irr**jfl«. SSf!©AQ 
*#fl¥ftfT 5 

[0010] Streptomyces xantho 
phaeus HA- 3 6m\tX^-^ • 
iT3 0C-CSir6CttJ;0. J:<»«Ufc»«* 
*6s traight~f lexuru s©IO&fcftff 

ftu j«3»b&aa*ojfcKio~5 0fl©«rn~n« 

7-©*£2{;i0. 7~1. 0X1. 0~1. 5 (imf, 
IWIlismoo t hT?*0. &9l&V». 

■#ttx*ati5iS5fe*x*x«atBP9Emc ferm 

P - 1 3 8 2 7 tbTWffiSnT^*. 
[0011] Streptomyces xantho 
phaeus HA- 3 6*©*«*J:D**ffle»* 
jSftttt. &»©#«£-€■©££. £fc«-gf!*£lEUTffl 

v>*ct*t-e*«. ^r?^— tf©*aKar*««st 
lt«» ^;vn-x, aias-Mrr* 
iMMEsot-MBiHSiMMrr 

£ £i»c«fc0 «»©:/□ UJVx^^T"^-- fe. 7*n 
#**lM:»ttri6»ft»*l/&a. fcfc*ffl»S#IB, 

n*n©»»#»«i«T***», Bejt©aa*$w**fT3 
*^icjs«««e-t©**, *fcttai9«e*Tr*»f 
M. Htt©7 , DU;n>H^7'? 1 ^— tftta** 

g-f « 7 n >j ;wx > F ^— liie^T *RT » 5 

•5. 

[0012] seMftinzK?>®fSJi^ictt, *-r*f^ 
iwiss ft a»©«&Hiip*iM!W*Trffi»^ft i/ 

T*<tt*«a*bV». «V»ft»*fcbTttX>'FSHS 
14©ii5^fc©^3iLTV^„ TplS©P^tLT«/^tt 
o7**?-W=a-h?-e. ^»»ii©7*n5 1 7 
— tfN^*»ffJfflT#*. X> Hffl»*fc«t*«ft3&»ll7 
Iyfc«fc»#-r*IMH4^nUJl'X>H^7'3 1 ^— K© 

[0013] »6»i;«x>i«a**-cAab^saK 



nut- es$tt»*j»Tr«ia-r5»^Ktt, m-msi 
[0014] jp*iw»o«»aBtuT. i*ysst 

■tfM, fn=fy— b?A, mmmmaTz^i— man 

^*^JfflnTfiBT?*S^. Aspergi 1 1 u s JR. R 
h 1 zopusl, Strept omy c e s M%f<D% 

B«©jn*##£fiftaiiH«3n5. 
[ooi5] *»Bfc«fco»6ftata*^sa»tt. 

^(CJt^UT^WjDTK^*^ (73/lS©a£«$s) *»± 

[0 0 16] «TK#8W©*J*««jST*«, 

[0 0 17] 

[0 0 18] 
1 ] 

i) Ku-2 2mmmmo>m9z 

Pseudomonas s p. KU-22ftS2%y 
)VX-X, 2%Kffl*S, 0. 3Xft*«kD£**«U 

00ml (pH7. 2) ^O50 0ml§SP77^ 
3 6*l:ML, 3 0tt4 8l$m£«tt*£fT?K:. 
«*«±0«'C?»IBfcJ:D (8, OOOxg, 2 
K#&*is6, 2 0mM h'JX-Ml« (pH8. 

0) m#:£M^i£»f3;ri:(C<kl3*& 
»Ufc. *(0»Cj.»li (8, OOOXg, 2 0#) 

£r)MMnm&®£T %ztiz&r)mfflmmBim2 3 3 

<b9 Q%mfatti.z>£.v\zmmT> ; £-'5i>&mz-s 3 
o^BA?K«f i T«^$-a-fc^4 < c-p-saftbfc<, vcmm 

ft-fe9-f UtiBfciDllIiRU 3K»Lft2 0mMMJX 

-ttttttfftt (ph8. 0) uuTi^esst a 

fc**U (8, OOOXg, 2 0#) t±0 

t5-f h**ioft. «sv»r«w»Afc»bTa*r*tf 



[0 0 19] ynUJl/X>h*^^5 1 ^— fef»ttO«^J4 
«TO*ftKTffofc. Wft. ImM Z-Ala-A 
la-Pro-pNA (4 0 J—MZ3I&M) 2 0 

0 y 1 I: 5 0 mM h'JX-«ffll««« (PH8. 0) 

8 o o u l sun a. 3 TXJ-cs^M^Hfiiai/fcft. m 
mv>?)v cB««A-cafi#RUfc"b©) 200^1 

$grSS (pH3. 5) S40 0u 1 Jn*.TEj££f?lI:3 

*&. ssnc 1 M&mmmm (ph3. 5) 

1/T4 1 0nm©!RJfcfeiW£U SfE!:J:0WLfcA 
•ff?— t? 1 *&t* 1 ^WiC 1 nvno 1 0/t7-h'J7 

xu >*a*t»iiia-&*fl!>fc f £jfiai!t#«t««L, 
fc. ku- 2 2fi»#«o^n»j;vx>H^^y— t? 
©Stttt 0 . 14 mft/m 1 Tab o fc. 

[0020] 7u u ffl£tt©«£ttJ&iT©*#'rfT 

ofc. IP^ 5mM Gly-PromSSffiAC 

»*u->7* ra*«A-r»ft#RUft:'b0) lOtfi. 
sin*. 3 7"c-p3 o»nus*a-a-fc. cncajti^ 
sx>t h u (75 ym&mfttirmmm 4 0 w 1 
7 o"C"C2 o»Mjm»ufc«. j«e*-rioffi 

tftRUt, K«ft. G 1 y-P r o«*C=>tHU 
>St&SSftIb> 9l*«*»*tf>:/Jl'**;!inl/T=>fc 
F'J>Jx£3-Br, Sf*T?l 0fgt#«Lfcfc©*^5 
>i/<>:L.fc. ^-tl^n© 3 5 0 n m©K3tflE*iBI^-r 5 
dt»C«t0. »*E*fcJ:D£U;fc3 5 0nmO«« 
©iiJOS^afco — 5mMK)G 1 y - P r ojgfS 
<h. 5raMi"J ->>^J;i;5inM7 p n'J >£-&tf?gf&£: 
*StB'&U H©S^«2 0 0 m 1 10/ilS 

K£fT^fct)0&SWffil. Itl6©3 5 0nm©» 
U>*£*tflb&. N. yp'J^-if lmffifil^fWlc 

1 umo 1 o^n'j^ftaBa-a-sofc^BaiPSSt 

0. 6 4#f4/ml-e&ofc„ 
[0021] ^ay^-^SttoMjttt&TrofcfrTrfr 
ofc. IP^> 5mM P r o-G 1 yZ$tsMWMA\Z 

ft»A. 3 7W3 0»WH^^1tfc. cnfcfiDttM* 
S->tHU>l (73/gg£lS]#«TSeffl) 40ij1 
*flPX. 7 0-0^2 0#ffflflP&Lfcfg> *S*T?10ft 
fcf&fiLfc., fflfcfc. P r o - G 1 ymmz=.>t H U 

>*ib£. *la^n©3 5 0 nm©©ft«£fil5rr£ 



(5) 



*SM¥7- 1 15 9 6 



Cifc.fcO, B*^tJ;Dfti;fc3 5 0 nm©MS 
©*Jne*»&. 5mM»Pro-GlygI 

jiJEig^b, C©fi^«2 0 0it 1 Otf 1 t 

^&fT-3fct>©£&8*Mib, cne.®3 5 0 nm(D® 
K*S««bT**Pl&*£fftSbfc. ^2pft«cfct5» 

■J>«£gfflb;fc„ M, 7nU2— tfl#ttttl»IBfc 
1 wmo 1 ©7nU>S»liSli-5©fc&»&»*«£ 
£8bfc. KU- 2 2t»*«»^niJt- feffStttt 
1. 3**St/mlT?»o&. 

2) HA- 3 6&»*i£©PIK 

Streptomyces xanthophaeus 
HA- 3 6**lxyjm-X, lXnJ»tt«». 2 
0. 3%-k&£t)t£Z%Ml 0 Om 1 (p 
H7. 2) £^tr 5 0 0m 1 gSP?7X3 2 0*(C^ 
ttb. 3 0t"P4BIII]«Ji***fTofc. «*K«S'D> 
«■* (8. OOOXg, 2 0^) f*iI4:fc«k?>Mfl* 

s*&«4 , CTr-*4fMb;fc. ttw«j£ji'i>#« (8, 
oooxg, 20^) kabisiiku K$thtc®.mm& 

\zmm^k. 8V>T8W*Afc*fbTiS«r*fTV>. «. 
»**Sfffc <&THA-3 6fc*#Kfc*f*) . 7 
B'JJH>H«^^y— KfSttttO. 0 7 3Wm 
1, ^DU^ffittttO. 0 3 9Wml, ^P'J 
agtttt 0.0 7 0 #ft/m 1 T&o &. 

3) S&R©HI8£7';i'rt7— £MS 

5 U •> N;i-#BJEE*-h^U'-^C«|c#3 6 0 0 gi* 
7 2 Ogfitta*, 8Jlt*KJHaeBM&b;fc. tf-h? 
b- ^©rtJE*iO. 5 kg/cm 2 iC^Lfcf,^-h^ 



-7<DfHK&5 kg/cm 2 IC^SSTJP^L. lftn 
y MMS#8cu-Mc&b. ±H©»S»ir>TTJioiIt 

#»WJK2 4 o o gtigiRU ;nsiA*#i/-^-i? 

StBL-TT — N 7. 7%, F-NO. 3 9%©jSfiS^4 
5 0 g£#;£. #iSI6fi£2 1 0 gSC*£7 8 0 gSiJDx. 

T^K^v 1 6X*«{fc^hU*A*«Sa>*.TpHe 
8. OfcHSbfc. Z.V>mmz7)lt)y—V0. 6L 

fc. SIS*© P Htt 1 6 h U ">A*Mrc1W* 

8. 0t«t5J:5i:ML&. EJS*7*ft#IIIfl J f* 

600 o(DWL<?vmmm c«ft*tt«s ip-1013) 

-N=l. 63%, F-N=0. 2 0 4%T?&0, SD* 

4) MMW&birtf/oyy--- VMiz&ztaTkftM 

3#©ijMft1fA, B, Cfc±E3) T»6nfc7^*9 
— BttSiKfc-e-ft-tfJa 1 5 m 1 -f-D^ttbfc. iSIfc«A 
a? KlthEl) T«6nftKU-2 2ai*«l. 5ml 

KK*Bca±G2) T#e»nfcHA-3 earn 3 

*1. 5m IS, SfctMfcflfCfcKHMMci. 5m 1 & 
^3jPbT3 71DT2 4i^KSlC:S-a-fc:. KJ&KTft. P 
H**n*n8. OIOHBU ^TO^PT7-lf 

Ms^-n^no. 2g-r^^aib, 5otT2 4stras 
iSS-Brfc. s^Tfts-tn-rnu-^^uA, B. ct 
#U frJI^-JUHK (T-N) UAtfJlWe-;!** 
(F-N) ©^WSffofe. au ctt**«bfcao. 

[0 0 2 2] 

mi) 





T-N (%) 


F-N (Jf) 




A 


1.50 


0.463 


30.9 


B 


1. 48 


0. 436 


29. 5 


C 


1.51 


0. 343 


22.7 



[0 0 2 3] 

i) ku- 2 2®mmmcDmM 

Pseudomonas s p. KU-22ttS2%^ 
2%KiiM^:s, o. 3Xfcifij:Dfcsttifi5 

0 0ml (pH7. 2) St05'Jy h^77X3 2 
#KfMBU 3 0^T?4 8^M«iWff*affo«:. 8* 



SK«fct)3i^(BtC<fcD (8, OOOXg, 2 0#) a# 
fcftft, 50mM h'JX-J«ttia[(DH8. 0) 
T3H**Mi. 5 0mM hUX-SS+lmM ED 
TA (pH8. 0) +0. 5M n-X©fiWI£'F 
tillfc. 3 0tt3 0#M«i&bfc&Mft£Sl<* 
(8, OOOXg, 2 0») , utlC5 0mM h >J X 
-18+lmM EDTAW«ff««»A-CJB«b. 3 
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(6) <®M¥-7- 1 1 5 9 6 9 

9 10 

O'er 3 OSHW^fif 5££IC«fcDa§B£->3>.y#*;8& *5-i'jBl*2 0 0ml t±Bl) r»6nfca»** 

L-fc. &b#J* (10. OOOXg, 2 0») fciOBI 3 0ml Sin*, ^if^v ?X*-7-r£#L&# 

u ±m&£M^tt398lttffiiI*^-Jl'A 63 7er2 4NfmM^3*fc 0 E*a»T«, ISIS** 

ip-oo i 3r«a-r*rtc*o#*s«iBu i atphss. ocnsi. MuaaiWHUti'a 

mM©«fcV>#>*£trtR^Afc»LT8*T*fTo -)VA I P-0 0 1 3 raiifiT-5 Z. t fc,fc r)ff*«|I*£ 

fcfc*. ^P'JJH>H^^- tflgtt]&«0. 3 8# Lfc. c:»jfttr^S ( ia^<D7 p P'r7— t?M£ 5 ggsfln 

tt/ml, ^nU^— astt«»l. 7JHtt/ml, :/n U ^^-7-r*»L/tt««6 5 O'er 3 0WHBE*a 

U^— tfgtt#3. 2Wml©B^4 0ml£ -HTc (tJ->^D) . — fi»*«©ffcbD fciRS* 

2) aaHOWHi7;W*5— ifJEHI 1© (U->^E) £Lfc„ ■tf-^JUD, E\zi2 
iW8a*JSf«3©3) tn«0*l6*fflt>T*'t*»6«>« T-NtF-NOWJfcStf-a&tt* (*2) *>7)VE 
&W<D3mtT)V*7~ e»aftffV». T-N=l. 6 ©#*g«*2 6XT»r)ftOI:»l*>^DTB4 0 
X. F-N=0. 1 4Xa>7JWA9— tf«ia»t*»fc. XtR<ftt)T^t. 

3) a»^*3j;^0^7-ifMIC<fc^a*^ [0 0 2 4] 
BO 0ml«=«75X3C±ia2) Tfl# €>ftfc7JUrt * [g2] 



T-N (*n F — N (X) tfft?$ C%) 



D 1.40 0. 56 40 

E 1.41 0.40 28 



[0025] -y->^ji/D*3j:t;E[co^, Tsy^M 
N©*«#ttT, i 2otri8i*mto**H*u&*. 

SJLC-3 0 075/«#ff«»K:T#«fl/&. *© 



T7X^5*>I. XW-X tf)V£r$>Wt* 7"aU 

oT*D, £*SMr*«tttt7SV*©fflMSttifc* 
0 ifflD UT ^ £ &#i«B3 tlfc. 

[0 0 2 6] 

[S3] 



—448— 



11 



49BPF7- 1 1 5 9 6 9 
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C 1 y 
A 1 a 



*'s-?>w><d±7 i yffi<D*^ao^it«-w-#-4#»a7 i ./be©** 
[0 0 2 7] Sfrtt*ctfc.fcDan*#^a<fl-tu ssicM«tt 
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(57) Abstract 

Objects of the InventionTaste power is reinforced and the enzyme agent and 
manufacturing method for manufacturing the good hydrolysis protein of the quality 
of taste are provided. 

Elements of the InventionA hydrolysis method of protein using an enzyme agent 
containing same prolyl proteinase from microorganism, prolidase, and a prolinase, 
and this enzyme agent. 

EffectProtein is hydrolyzed highly and taste power is reinforced. The liberation rate 
of high amino acid of taste, such as aspartic acid in an end product, threonine, 
glutamic acid, proline, and a glycine, increases, and the good hydrolysis protein of 
the quality of taste can be manufactured. 



Claim(s) 

Claim lAn enzyme agent containing same prolyl proteinase from microorganism, 
prolidase, and a prolinase. 

Claim 2The enzyme agent according to claim 1 whose microorganisms are 
Pseudomonas group bacteria. 

Claim 3The enzyme agent according to claim 1 whose microorganisms are 
Streptomyces group bacteria. 

Claim 4A manufacturing method of hydrolysis protein digesting a partial digestion 
thing of foodstuffs protein and foodstuffs protein, and peptide of foodstuffs protein 
origin with the enzyme agent according to claim 1 to 3. 

Claim 5A manufacturing method of the hydrolysis protein according to claim 4 
combining digestion by an enzyme which has exopeptidase activity. 



Detailed Description of the Invention 
0001 

Industrial ApplicationThis invention relates to the manufacturing method of 
hydrolysis protein. Hydrolysis protein is broadly used for the conditioning agent of a 
seasoning and foodstuffs, etc. 
0002 

Description of the Prior ArtMineral acid is added conventionally and proteinic 
hydrolysis is performed an elevated temperature and by carrying out high pressure 
treatment. Chloride is used in order not to make a product especially produce bitter 
taste on a food-grade way. However, when chloride hydrolyzes protein, and the oil 
and fat and chloride which remain in the minute amount react into protein, it is 
becoming a problem that the chlorination compound which neither a monochloro 
propanediol (MCP) nor dichloropropanol (DCP) has generates in recent years. There 
are few examples put in practical use on the other hand from it being difficult to 
need an expensive enzyme for a large quantity, that a possibility of producing 
saprophytic-bacteria contamination during a reaction is high, and to hydrolyze 
protein highly further although many hydrolysis of the protein using a proteolytic 
enzyme is also reported. 
0003 

Problem(s) to be Solved by the InventionThe technical problem of this invention 
is developing the method of hydrolyzing protein highly using this enzyme agent by 
providing the enzyme agent with which two or more enzymes may exist stably. 
0004 



Means for Solving the ProblemAs a cause that a proteinic hydrolysis rate is low, 
proline residue which exists in protein is considered to be the point by hydrolysis by 
an enzyme. That is, proline is annular alpha-imino acid and it is having a different 
spacial configuration from other amino acid. It is considered as a reason that the 
peptide bond in which an imino group and a carboxyl group of proline residue in 
protein or peptide participate cannot receive hydrolysis by the usual proteolytic 
enzyme easily. As a result of inquiring wholeheartedly that the above-mentioned 
technical problem should be solved, this invention persons The same prolyl 
proteinase from microorganism, By combining processing by an enzyme agent 
containing prolidase and a prolinase or the enzyme agent processing concerned, and 
processing by an enzyme which has exopeptidase activity, It discovers that a peptide 
bond in which proline residue which was hard to be hydrolyzed conventionally 
participates is hydrolyzed efficiently, and a proteinic hydrolysis rate can be raised as 
a result, and came to complete this invention, although prolyl proteinase, prolidase, 
and a prolinase are widely distributed over a mammalian organ — since acquisition of 
an organ is difficult -- acquisition -- it is desirable to use an easy enzyme agent from 
microorganism. Although it is also possible to perform the same operation as this 
invention by preparing the three above-mentioned sorts of enzymes from a separate 
microorganism, and mixing these, When a proteolysis system enzyme in which the 
origins differ is mixed, as a result of each enzyme's hydrolyzing another enzyme 
protein of each other, there is a possibility that enzyme activity may fall rapidly. On 
the other hand, in the case of the same enzyme from microorganism, even if it exists 
stably and makes these exist simultaneously also after prolonged culture, there is no 
fear of the above activity falls. 

0005As a microorganism which produces prolyl proteinase (an alias mailbox proline 
cleaving enzyme or proline specific proteinase, EC 3.4.21.26), Flavobacterium group 
bacteria, Xanthomonas group bacteria, Alcaligenes group bacteria, and a ray fungus 
of a Streptomyces group are reported. Although the usual prolyl proteinase does not 
act on polymers peptide or protein of what acts on low molecule peptide, It is 
reported that prolyl proteinase which Streptomyces xanthophaeus HA-36 share 
produces hydrolyzes polymers substrates, such as casein. It is also possible to 
acquire new prolyl proteinase by newly screening a microorganism which produces 
prolyl proteinase besides these microorganisms. A microorganism which produces 
prolyl proteinase, It is separable into an index from soil etc. to make the culture 
medium act on carbobenzoxy alanyl alanyl ********.**** nitroanilide (it 
abbreviates to Z-Ala-Ala-Pro-pNA below), and to separate yellow PARANITORO 
aniline. 

0006As a microorganism which produces prolidase (alias proline dipeptidase, EC 
3.4.13.9), Escherichia coli, Lactococcus lactis, Streptococcus cremoris, a Neurospora 
group filamentous bacterium, Thermus aquaticus, Pseudomonus group bacteria, etc. 
are reported. Although prolidase hydrolyzes dipeptide of structure of X-Pro, X-Pro 
combination of tripeptide of structure of X-Pro-Y may be hydrolyzed. It is also 
possible to acquire new prolidase by newly screening a microorganism which 
produces prolidase besides these microorganisms. The microorganism which 
produces prolidase can separate into an index from soil etc. isolation proline 
produced after making the culture medium act on glycyl proline (it abbreviates to 
Gly-Pro below). 

0007Streptococcus cremoris, Streptococcus thermophilus, etc. are reported as a 
microorganism which produces a prolinase (an alias prolyl dipeptidase, EC 3.4.13.8). 
A prolinase is an enzyme which hydrolyzes dipeptide of structure of Pro-X, and it is 
also possible to acquire a new prolinase by newly screening a microorganism which 
produces a prolinase besides these microorganisms. The microorganism which 
produces a prolinase can separate into an index from soil etc. isolation proline 



produced after making the culture medium act on a prolyl glycine (it abbreviates to 
Pro-Gly below). 

0008Pseudomonas sp.KU-22 share and Streptomyces xanthophaeus HA-36 share 
are raised as a microorganism which produces prolyl proteinase, prolidase, and a 
prolinase simultaneously. Pseudomonas sp.KU-22 share is a Bacillus of ********, 
YM culture medium (poly peptone 0.5%, 0.3% of yeast extract, and malto extract 
0.3%, and glucose 1.0%, 1.0% of agar, pH 7.2) -- when it cultivates at upper 30 **, 
light ocher and a colony which is humid and is glossy are formed. Size of a cell is a 
direct Bacillus (0.4 micrometer x 1.6 micrometers), and Gram's stain negativity, 
Motile ****, a polar flagellum, a urease test positivity, a catalase test positivity, An 
oxidase test positivity, a citrate utilization test positivity, amylolysis test negativity, A 
glucose oxidation ability (OF-test) positivity and a quinone system Q-9, yellow- 
coloring-matter production nothing, Water-soluble-coloring-matter production 
nothing, fluorochrome production nothing, arginine hydrolase test negativity, Voges- 
Proskauer test (VP test) negativity, nitrate reduction test negativity, Methyl red test 
negativity, D-glucose, D-mannitol, D-mannose, 37 ** which does not generate acid 
under an aerobic condition from ethanol and sucrose, it grows at 40 ** and 42 **, 
and does not grow at 45 ** -- it grows under 5% salt existence, and does not grow 
under 10% salt existence - utilization of D-glucose, D-mannitol, D-mannose, and 
the acetic acid is carried out under an aerobic condition, and utilization of the 
sucrose is not carried out. A bacteria stock is deposited with National Institute of 
Bioscience and Human-Technology as FERM P-13788. 
0009The method of obtaining an enzyme agent from culture medium of 
Pseudomonas sp.KU-22 can amend a publicly known method as it is or in part, and 
can use it. As a culture medium suitable for production of these peptidase, a culture 
medium containing glucose, a defatted soybean, and salt is effective. Remarkable 
prolyl proteinase, prolidase, and a prolinase are produced in a culture medium by 
culture for about two days with culture temperature of 30 **. In order to increase a 
yield of an enzyme, it is also effective to perform biomass crushing or an osmotic 
shock by an ultrasonic wave, etc. After removing a biomass or biomass residue, can 
refine each enzyme by performing ammonium sulfate fractionation, ion exchange 
chromatography, canal chromatography, gel filtration chromatography, etc., but. 
When hydrolyzing protein, remaining as it is or rough refining grades are enough in 
culture medium or biomass crushing liquid. 

OOlOBy cultivating at 30 ** by starch and a mineral salt agar medium, 
Streptomyces xanthophaeus HA-36 share, A spore chain which elongates aerial 
mycelium of straight-flexurus from a basis fungal thread which often branched, and 
becomes the point of aerial mycelium which matured from a spore of an ellipse of 
10-50 pieces - a cylindrical shape is formed. There is no sporangium, a size of a 
spore is 0.7 to 1.0x1.0-1.5 micrometers, the spore surface is smooth, and a 
flagellum is not accepted. The feature in particular is not observed in a sugar 
component of a cell wall of a bacteria stock, but diaminopimelic acid of a cell wall 
component is LL type. A bacteria stock is deposited with National Institute of 
Bioscience and Human-Technology as FERM P-13827. 

OOllThe method of obtaining an enzyme agent from Streptomyces xanthophaeus 
HA-36 share culture medium can amend a publicly known method as it is or in part, 
and it can be used for it. As a culture medium suitable for production of peptidase, a 
culture medium containing glucose, starch, dried yeast, and salt is effective. 
Remarkable prolyl and PEPUCHIDASE, prolidase, and prolinase are produced in a 
culture medium by carrying out four-day grade culture with culture temperature of 
30 **. After removing a biomass and an insoluble component, can refine each 
enzyme by performing ammonium sulfate fractionation, ion exchange 
chromatography, canal chromatography, gel filtration chromatography, etc., but. 



When hydrolyzing protein, remaining as it is or rough refining grades are enough in 
culture medium. Although known prolyl proteinase does not usually act at all to a 
substrate of polymers, it is the feature that prolyl proteinase which this 
microorganism produces shows hydrolyzing activity also to casein which is a 
polymers substrate. 

0012When it hydrolyzes protein, it is desirable to carry out depolymerize of the 
target protein by the usual proteolytic enzyme first. As an enzyme to be used, a high 
thing of mold activity is suitable. As a commercial enzyme, alcalase of Novo, the 
protease N of newt RAZE and Amano Pharmaceuticals, etc. can be used. And since 
an enzyme which remains after digestion by a mold enzyme is completed may have 
an adverse effect on the stability of prolyl proteinase, it is desirable to perform 
removal or heating inactivation by an ultrafiltration etc., etc. 

0013When processing protein beforehand processed with an end type enzyme with 
an enzyme agent containing prolyl proteinase, prolidase, and a prolinase, what 
rough-refined an enzyme from these using a culture and cell crushing liquid of the 
same microorganism as it is can be used. As for a reaction, it is desirable to carry 
out on churning conditions with a fixed temperature which is a grade in which an 
enzyme is not deactivated as well as the usual enzyme reaction. 
00 14 As a culmination of hydrolysis, hydrolysis by a high enzyme of exomold activity 
may be performed. It is not necessarily required to perform removal of prolyl 
proteinase, prolidase, and a prolinase or inactivation processing in advance of 
hydrolysis by an exomold enzyme. After adjusting the pH of reaction mixture 
suitably, it reacts by adding a high enzyme of exomold activity. Although enzymes, 
such as AKUCHINAZE of the protease M of Amano Pharmaceuticals, protease A, and 
Kaken Pharmaceutical, are available as an enzyme to be used, it is also possible to 
use culture medium, such as an Aspergillus group, a Rhizopus group, and a 
Streptomyces group, etc. instead of an enzyme agent. After an enzyme reaction is 
completed, decolorization, concentration, sterilization, etc. are processed and the 
target hydrolysis protein is prepared. 

0015Hydrolysis protein obtained by this invention Prolyl proteinase, As compared 
with a case where a hydrolysis process by an enzyme agent containing prolidase and 
a prolinase is not performed, the hydrolysis rate (liberation rate of amino acid) is 
rising, Since especially a liberation rate of high amino acid of taste, such as glutamic 
acid, a glycine, and proline, goes up especially, it is the feature that utility value as a 
food-grade way, especially a seasoning increases more. 

0016Although an example of this invention is shown below, this invention is not 

limited to these. 

0017 

Example 

0018 

Example 1 

1) It transplanted to six 500-ml Sakaguchi flasks containing 100 ml (pH 7.2) of 
culture media which consist the preparation Pseudomonas sp.KU-22 share of KU-22 
crude-enzyme liquid of glucose, a 2% defatted soybean, and 0.3% salt 2%, and 
shaking culture was performed at 30 ** for 48 hours. Biomasses (8, OOOxg, 20 
minutes) are collected by centrifugal separation from culture medium, and it is 
20mM. It ground by ultrasonicating a biomass after 2 times washing with tris- 
chloride buffer solution (pH 8.0). 233 ml of cell-free extracts were obtained by 
removing cell residue by centrifugal separation (8, OOOxg, 20 minutes) after that. 
Carrying out cooling churning of this cell-free extract in ice, ammonium sulfate was 
added so that it might become saturation 90%, and it was neglected overnight at 
back 4 ** made to agitate in ice for 30 minutes. Cerite filtration recovered settlings, 
it dissolved in ice-cooled 20mM tris-chloride buffer solution (pH 8.0) (the buffer 



solution A is called below), and centrifugal separation (8, OOOxg, 20 minutes) 
removed cerite. Then, it dialyzed to the buffer solution A and crude enzyme liquid 
was obtained (KU-22 crude-enzyme liquid is called below). 
0019Measurement of prolyl proteinase activity was performed on condition of the 
following. That is, they are 50mM to 1 mM Z-Ala-Ala-Pro-pNA(it dissolves in 
methanol 40%) 200microl. 800micro of tris-chloride buffer solution (pH 8.0) I is 
added, After carrying out preliminary incubation for 5 minutes at 37 **, enzyme 
sample (what was suitably diluted with buffer solution A) 200microl was added, and 
it was made to react for 30 minutes. The sodium acetate buffer solution (pH 3.5) of 
1M was 400microl Added, and the reaction was stopped. After adding beforehand 1M 
acetic acid buffer solution (pH 3.5) to a substrate, 410-nm extinction was measured 
having used as blank what added the enzyme sample, and the quantity of the Para 
Nitori aniline separated by a reaction was calculated. One unit of prolyl proteinase 
was defined as the amount of enzymes required to separate the Para Nitori aniline 
considerable amount of lmicromol in 1 minute. The activity of the prolyl proteinase 
of KU-22 crude-enzyme liquid was 0.14 unit/ml. 

0020Measurement of prolidase activity was performed on condition of the following. 
That is, enzyme sample (what was suitably diluted with buffer solution A) lOmicrol 
was added to the buffer solution A containing 5 mM Gly-Pro, and it was made to 
react for 30 minutes at 37 **. After adding 40micro of the Wako Pure Chem 
ninhydrin liquid (for amino acid automatic analyzers) I to this and heating for 20 
minutes at 70 **, it diluted with distilled water 10 times. Simultaneously, ninhydrin 
liquid was added in the Gly-Pro solution, the ninhydrin reaction of the enzyme 
sample was added and carried out succeedingly, and what was diluted with distilled 
water 10 times was made blank. By measuring each absorbance of 350 nm, the 
increase with an absorbance of 350 nm produced by the enzyme reaction was 
searched for. On the other hand, the Gly-Pro solution of 5mM and the solution 
containing 5mM glycine and 5mM proline are mixed suitably, Distilled water lOmul 
was added to 200micro of this mixed liquor I, what performed dilution by a ninhydrin 
reaction and distilled water like the above was prepared various , these absorbances 
of 350 nm were measured, and the standard curve was created. It asked for the 
concentration of isolation proline from the standard curve, and the amount of 
prolines produced by prolidase was computed. One unit of prolidase defined it as the 
amount of enzymes required to separate the proline of lmicromol in 1 minute. The 
prolidase activity of KU-22 crude-enzyme liquid was 0.64 unit/ml. 
0021Measurement of prolinase activity was performed on condition of the following. 
That is, enzyme sample (what was suitably diluted with buffer solution A) lOmicrol 
was added to the buffer solution A containing 5 mM Pro-Gly, and it was made to 
react for 30 minutes at 37 **. After adding 40micro of the Wako Pure Chem 
ninhydrin liquid (for amino acid automatic analyzers) I to this and heating for 20 
minutes at 70 **, it diluted with distilled water 10 times. Simultaneously, ninhydrin 
liquid was added in the Pro-Gly solution, the ninhydrin reaction of the enzyme 
sample was added and carried out succeedingly, and what was diluted with distilled 
water 10 times was made blank. By measuring each absorbance of 350 nm, the 
increase with an absorbance of 350 nm produced by the enzyme reaction was 
searched for. On the other hand, the Pro-Gly solution of 5mM and the solution 
containing 5mM glycine and 5mM proline are mixed suitably, Distilled water lOmul 
was added to 200micro of this mixed liquor I, what performed dilution by a ninhydrin 
reaction and distilled water like the above was prepared various , these absorbances 
of 350 nm were measured, and the standard curve was created. It asked for the 
concentration of isolation proline from the standard curve, and the amount of 
prolines produced by prolidase was computed. One unit of prolinases defined it as 
the amount of enzymes required to separate the proline of lmicromol in 1 minute. 



The prolinase activity of KU-22 crude-enzyme liquid was 1.3 units/ml. 
The preparation Streptomyces xanthophaeus HA-36 share of HA-36 crude-enzyme 
liquid 2) 1% glucose, It transplanted to 20 500-ml Sakaguchi flasks containing 100 
ml (pH 7.2) of culture media which consist of soluble starch, 2% dried yeast, and 
0.3% salt 1%, and shaking culture was performed for four days at 30 **. Carrying 
out cooling churning of this liquid in ice except for a biomass by centrifuging culture 
medium (8, OOOxg, 20 minutes), ammonium sulfate was added so that it might 
become saturation 80%, and it was neglected overnight at back 4 ** made to 
agitate in ice for 30 minutes. Centrifugal separation (8, OOOxg, 20 minutes) 
recovered settlings, and it was made to dissolve in the ice-cooled buffer solution A. 
Then, it dialyzed to the buffer solution A and crude enzyme liquid was obtained (HA- 
36 crude-enzyme liquid is called below). As for prolyl proteinase activity, 0.039 unit 
ml /and the prolinase activity of 0.073 unit ml /and prolidase activity were 0.070 
unit/ml. 

3) The boiled pork ribs 3600g and the water 720g were taught to preparation of 
protein and alcalase processing 5 liter-capacity high voltage autoclave, and 
temperature up was started after seal. It heated until it carried out degassing in 
autoclave, it sealed again and the internal pressure of autoclave became 5 kg/cm 2 , 
when the internal pressure of autoclave reached 0.5kg/cm 2 , and ****** was 
performed for 1 hour. The liquid after cooling and in autoclave was moved to 5 liter- 
capacity separating funnel, 2400 g of lower layer boiled-pork-ribs extracts were 
collected except for the upper oil, this was condensed by the evaporator, and T- 
N7.7% and F-NO.39% of concentrate 450g was obtained. 780 g was added for water 
to this concentrate 210g, after dilution, the sodium hydroxide solution was added 
16% and pH was prepared to 8.0. 4g of alcalase 0.6L (made by Novo) was added in 
this solution, and it was made to react to it at 55 ** for 6 hours. pH under reaction 
was adjusted so that it might always be set to 8.0 with a sodium hydroxide solution 
16%. Post-reaction solution was filtered by the ultrafiltration membrane (SIP-1013 
by Asahi Chemical Co., Ltd.) of the cut off molecular weight 6000, and the enzyme 
was removed. These alcalase treating solutions are T-N = 1.63% and F-N=0.204%, 
and the hydrolysis rate was computed with 12.5%. 

4) It poured distributively at a time 15 ml of alcalase treating solutions obtained by 
crude enzyme liquid and the test tube A, B, and C of the three hydrolysis by the 
protease M by the above 3, respectively. 1.5 ml of distilled water was added in the 
test tube C again, and 1.5 ml of HA-36 crude-enzyme liquid obtained by the test 
tube B by the above 2 in 1.5 ml of KU-22 crude-enzyme liquid obtained by the test 
tube A by the above 1 was made to react at 37 ** for 24 hours. pH was adjusted to 
5.0 after ending reaction, respectively, and it added 0.2g of protease M made from 
Amano Pharmaceuticals at a time, respectively, and was made to react at 50 ** for 
24 hours. Post-reaction solution was called the sample A, B, and C, respectively, and 
analysis of Kjeldahl nitrogen (T-N) and formol nitrogen (F-N) was conducted. With 
the samples A and B, the hydrolysis rate was high about 10% compared with the 
sample C which is control as the result was shown in Table 1. 

0022 
Table 1 



0023 

Example 2 

1) It transplanted to two 5 liter-capacity flasks containing 500 ml (pH 7.2) of culture 
media which consist the preparation Pseudomonas sp.KU-22 share of KU-22 crude- 
enzyme liquid of glucose, a 2% defatted soybean, and 0.3% salt 2%, and shaking 
culture was performed at 30 ** for 48 hours. Biomasses (8, OOOxg, 20 minutes) are 
collected by centrifugal separation from culture medium, and they are after 3 times 
washing and 50mM with 50mM tris-chloride buffer solution (pH 8.0). Tris- 
chloride+lmM EDTA(pH 8.0)+0.5M It was suspended in the buffer solution of 
sucrose. After keeping it warm for 30 minutes at 30 **, biomasses are collected (8, 
OOOxg, 20 minutes), and they are 50mM to this. The buffer solution of tris- 
chloride+lmM EDTA was added, it was suspended, and the osmotic shock was given 
by keeping it warm for 30 minutes at 30 **. Centrifugal separation (10, OOOxg, 20 
minutes) removes a biomass, and an enzyme is condensed by filtering supernatant 
liquor by Asahi Chemical Co., Ltd. make ultrafiltration module AIP-0013, As a result 
of dialyzing to the buffer solution A containing the manganese chloride of ImM, 
prolyl proteinase activity obtained about 40 ml of enzyme liquid 1.7 units ml /and 
whose prolinase activity 0.38 unit ml /and prolidase activity are 3.2 units/ml. 

2) Preparation of the protein from boiled pork ribs and alcalase processing were 
performed using the same method as preparation of protein and 3 of the alcalase 
processing aforementioned example 3, and T-N = 1.6% and F-N = 0.14% of the 
alcalase treating solution was obtained. 

3) 200 ml of alcalase treating solutions obtained by the above 2 and 30 ml of crude 
enzyme liquid obtained by the above 1 are added to crude enzyme liquid and the 
hydrolysis 500ml Erlenmeyer flask by the protease M, and it was made to react at 37 
** for 24 hours, agitating with a magnetic stirrer. After ending reaction, chloride was 
added, pH was prepared to 5.0, and the enzyme was removed by filtering by Asahi 
Chemical Co., Ltd. make ultrafiltration module AIP-0013. 5g of protease M of Amano 
Pharmaceuticals is added in this liquid, and it was made to react at 50 ** for 30 
hours, agitating with a stirrer (sample D). What was completely processed in a 
similar manner on, the other hand except adding distilled water instead of crude 
enzyme liquid was made into the control sample (sample E). With the sample D, it 
was high with 40% to the cracking severity of the sample E having been 26% as a 
result of performing measurement of the sample D, E per T-N, and F-N (Table 2). 
0024 

Table 2 



0025Amino acid analysis was conducted about the samples D and E. In measuring 
whole amino acid, after hydrolyzing a sample at 120 ** under the chloride existence 
of 6N for 18 hours, when a free amino acid was measured, the JEOL Co., Ltd. make 
JLC-300 amino-acid-analysis device analyzed as it is. Although the result was shown 
in Table 7, it was checked that the liberation rate of the hydrophobic amino acid in 
which the liberation rate of taste amino acid, such as aspartic acid, threonine, 
glutamic acid, proline, and a glycine, is increasing substantially, and presents 
bitterness compared with the sample E is seldom increasing the sample D. 
0026 
Table 3 



0027 

Effect of the InventionA hydrolysis rate improves by combining processing by the 



enzyme agent which contains prolyl proteinase, prolidase, and a prolinase in 
proteinic hydrolysis, and processing by exopeptidase, Since the liberation rate of the 
amino acid which was furthermore excellent in taste improves, it can use to 
hydrolysis of the protein of foodstuffs, especially a seasoning use effectively. 



